This paper analyses the effect of unmet formal care needs on informal caregiving hours in Spain using the two waves of the Informal Support Survey (1994, 2004). Testing for double sample selection from formal care receipt and the emergence of unmet needs provides evidence that the omission of either variable would causes underestimation of the number of informal caregiving hours. After controlling for these two factors the number of hours of care increases with both the degree of dependency and unmet needs. More importantly, in the presence of unmet needs, the number of informal caregiving hours increases when some formal care is received. This result refutes the substitution model and supports complementarity or task specificity between both types of care. For a given combination of formal care and unmet needs, informal caregiving hours increased between 1994 and 2004. Finally, in the model for 2004, the selection term associated with the unmet needs equation is larger than that of the formal care equation, suggesting that using the number of formal care recipients as a quality indicator may be confounding, if we do not complete this information with other quality indicators.
Introduction
In 2006, and still stepped in a phase of economic growth, the Spanish government enacted a new Dependency System (Act 39/2006, of 14th December, on the Promotion of Personal Autonomy and Care for Dependent persons), and long-term care expenditure with respect to GDP rose from 0.72% in 2006 to mean that they receive the most appropriate care for their needs. The emergence of unmet personal needs with regard to daily living activities can result in a large number of negative consequences for the dependent, such as inability to drink or eat when thirsty or hungry, falls, neglected housekeeping and insufficient cleanliness due to uncontrolled urination or defecation (Allen and Mor, 1997) . Unmet needs are also associated with an increase in physician visits, use of emergency departments, increase in the likelihood of home death and more frequent hospitalizations (Sands et al., 2006) .
Research conducted to date has only begun to explore which factors could be related to unmet needs. The results obtained suggest that unmet needs are due to a combination of personal, social, cultural and environmental forces (Allen, 1994; Tennstedt et al., 1994) . Some variables have been shown to be important predictors of unmet needs. Examples of these include dependent's age, sex, health status and functional capacity, level of education and potential informal caregiving network (Allen, 1994; Tennstedt et al., 1994; Allen and Mor, 1997) .
Although these studies provide evidence of the causes of unmet needs and knowledge of service barriers, they also present three important limitations. First, previous studies do not usually distinguish between users and non-users of services for dependent people, and in consequence, we cannot know whether the two groups suffer the same level of unmet needs. The separation of these two subsamples is fundamental because some empirical papers suggest that willingness, need and degree of service use are different (Mui and Burnette, 1994; Andersen, 1995) . Second, due to the existence of great disparities between dependents' needs and the size of their informal caregiving network, the type of unmet needs may vary among them. However, most research has not studied in depth how informal caregivers face the problem of unmet needs. Finally, many investigations are based on medical reports or non-caregivers' statements, the primary caregiver's perspective being widely ignored. Nevertheless, their point of view is very valuable because they act as a link between the patient and social services and constitute a fundamental factor for negotiation with service providers (Bass et al., 1999) .
The literature on unmet needs in Spain is quite scarce and by no means representative of the Spanish population.
1 In this paper we avoid previous limitations by focusing on the representative subsample of dependent individuals who demand home care or day centre care while taking into account both the characteristics of the informal caregiving network and the socio-demographic characteristics of the primary informal caregiver. We use the two waves of the Informal Support Survey (IMSERSO, 1994 and , which contain information about Spanish older people with disabilities (aged 60+) receiving informal care. Raw data shows that, for the same degree of dependency, there is a great variation in informal caregiving hours depending on formal care receipt and the existence of unmet needs. In this situation there may be a selection problem that may lead to inconsistent estimates of the determinants of informal caregiving hours. The selection problem arises when individuals who receive formal care (FC) are not a random sample of potential individuals with disabilities or when the occurrence of unmet needs (UNs) is not random.
1 Otero et al. (2003) investigated unmet needs using a sample of 1,135 elderly people living in Leganés, a large town near Madrid. Their results pointed to the existence of great social inequalities in access to home care. Tomás et al. (2002) focused on the population aged over 75 living in the city of Zaragoza, and reached similar conclusions. Finally, Orfila et al. (1997) performed a study on 1,137 elderly people living in Barcelona and observed that 10% to 25% of those interviewed suffered unmet needs and that mortality and morbidity rates over a 5-year horizon were significantly higher for the unmet needs group than for the rest of the sample.
In this regard, this research contributes to the literature by accounting for self-selection in both formal care and unmet needs. We specify an hours equation for informal caregivers and use a double selection framework to correct the likely non-random selection of dependent individuals in the receipt of formal care and the appearance of unmet needs regarding the provision of social services. The distinction from earlier work is that the two decisions are treated jointly, reflecting the various combinations of formal care and unmet needs. Clearly, specifying one of these choices as exogenous, or ignoring it, leads to biased and inconsistent estimates in the estimated hours equations. Therefore, we adopt an approach outlined by Tunali (1986) to introduce the double selection criteria into the specification. To the best of our knowledge there is no study in the international (or the Spanish) context that uses nationally representative data sets to study the response of informal caregivers' hours to both formal care allocation and the emergence of unmet home care or day centre needs.
In this context we have the following specific objectives. First, to evaluate the incidence of unmet needs by degree of dependency, where the level of dependency (moderate, severe and high) is calculated according to the Spanish Dependency Classification introduced into the 2006 Dependency
Law. Second, to analyse which factors are associated with the emergence of unmet formal care needs, paying special attention to regional characteristics of social services for dependent people. Third, given that the caregiver's behaviour may be conditioned by his perception of the dependent's requirements of care, we want to quantify if unmet formal care needs impinge upon the number of informal caregiving hours.
The estimation of a bivariate probit model for the variables FC and UNs reveals the existence of significant correlation between the disturbances of the two equations, thereby suggesting that the relationship between these two variables cannot be ignored in the estimation of the informal hours of care equation. In the hours equations, the interpretation of the selection terms indicates that dependent people receiving FC but having UNs get more caregiving hours than those having UNs but not receiving FC.
This result implies that formal and informal care in Spain did not behave as substitutes, but rather as complements. Additionally, the selection term associated with the UNs equation is larger than that corresponding to the FC equation, implying that the inefficiencies in the allocation process are more important than the insufficient provision of some social resources for dependent people. The number of informal caregiving hours increases with the degree of dependency. Furthermore, comparing situations with UNs, the number of caregiving hours is always higher in those situations where some FC is received, which strengthens the hypothesis of complementarity or task sharing between the two types of care.
Finally, the gap in caregiving hours between moderate and high dependency increased between the two waves.
The rest of the paper is structured as follows. In section 2 we describe the data, the characteristics of the sample and the determination of the degree of dependency. In section 3 we explain the double selection model. Section 4 presents the estimation results of the model. Finally, in section 5 we present some conclusions regarding long-term care policy and perspectives of the new Dependency Law.
Data
The data sources for the study are the two waves of the Informal Support Survey, which were carried out by IMSERSO in 1994 and . The aim of the survey was to obtain information, through 
Determination of the degree of dependency
Instead of proxying the degree of dependency using the traditional approach of the number of IADL and PADL, here we opt to apply the Ranking Scale mentioned in Law 39/2006, of 14 th December, for the Promotion of Personal Autonomy and Care of People in a Situation of Dependency 3 . The Ranking
Scale distinguishes three degrees of dependency: moderate dependency when the individual needs help for daily living activities once a day; severe dependency when he needs help for daily living activities two or three times a day, and high dependency when he needs help several times per day, and due to the complete loss of physical, mental, intellectual or sensory autonomy, he requires permanent support.
Moreover, the Ranking Scale identifies two levels of dependency within each of the three degrees (moderate, severe or high). The first level corresponds to those individuals who can perform the activity without the direct support of a third person, whereas the second level refers to the situation in which the dependent individual requires specific support. Tables 1 and 2 in Appendix A compare the questionnaire for the Ranking Scale of the Dependency Law with the information from the survey. Finally, we compute the final scores and attribute the corresponding degree of dependency (Table A) : 
Concept of unmet needs
With respect to the healthcare literature on unmet needs, the concept of "need" has been defined as "those requirements that enable individuals to reach, maintain or recover an acceptable level of social independence and quality of life" (Department of Health Social Services Inspectorate, 1991) . A more practical definition considers that "need" is the "ability to benefit from social services" (Stevens and Gabay, 1991) . However, the problem with this definition is that there is no good indicator available to measure the impact of the treatment received (Aoun et al., 2004) .
One of the first definitions of "unmet need" was given by Isaacs and Neville (1976) , who described an elderly person's unmet needs as the result of one or both of the following situations:
"insufficient care to fulfil his basic requirements for food, warmth, cleanliness or security at the level at which he would have provided them for himself", and/or "when care was provided only at the cost of undue strain of relatives".
In certain cases, an unmet need is identified with a situation in which an individual with care needs does not receive any formal aid. Alonso et al. (2007) considered that an "unmet need" appeared when mental patients had not received any formal care during the last twelve months. On the other hand, Allen and Mor (1997) designed an algorithm in which people with some difficulties for daily living activities (who did not receive formal help and did not desire to receive it) were classified as individuals with covered needs.
Some authors view the above definition as too strict. For example, Quail et al. (2007) perceived that an unmet need could arise in two situations: (1) when the individual is currently receiving help, but would like to receive more, and (2) when he does not receive any help, but has experienced some negative consequence due to the lack of it. Williams et al. (1997) also considered those unmet needs due to insufficient or inadequate formal care.
In this paper, we have considered an outcome-oriented approach because it provides a solid foundation for defining the concept of unmet needs based upon norms that may change with social standards. This definition is in consonance with Davies (1977) , who described "unmet need" as the difference between the desired and the current state of well-being. The variable "formal care" takes the value 1 when the dependent individual (or his caregiver) has applied for home care and/or day centre care and actually receives it. We focus on home care and day centres because although there exist other types of social services for dependent people, demand for them was very low. 
Descriptive statistics

Econometric model with double sample selection
9 In this figure, we have focused on caregivers providing at least 3 hours of care per day because this level of intensity is more likely to be provided to disabled older people than care provided at lower levels of intensity (Kemper, 1992 The main aim of this study is to assess whether informal caregivers of dependent people with unmet needs and/or receiving formal care devote more caregiving hours than caregivers whose dependent relatives do not suffer any unmet need and/or do not receive any formal care. As we mentioned above, unmet needs may arise because the dependent does not receive any of the formal aid that he or she has applied for (home care and/or day centre care), or because he or she is not satisfied with either the quality or the quantity of the formal aid received.
Although we observe hours for the whole sample of informal caregivers, analysing the hours problem independently of the provision of formal care and/or unmet needs may lead to inconsistent estimates, either because the appearance of unmet needs does not follow a random process or because the dependent population who receives formal care is not a random sample of the population. 10 Lack of control of any of these two sources of potential endogenous selection may lead to inconsistent estimates of the parameters characterizing the informal hours equation. Assuming simultaneity of all decisions, we adopt the double sample selection model proposed by Tunali (1986) to model the underlying decision process involved in receiving formal care and having unmet formal care needs and their implications for the number of informal caregiving hours.
Let us start, first, by analysing the relationship between formal care and unmet needs. The pair of decision rules may be presented in a standard bivariate framework (Heckman, 1979; Maddala, 1983) , as shown in Figure 3 : and suffers an unmet need respectively, and the value 0 otherwise. Consequently, there is an unmet need either if the dependent individual (or the caregiver) has applied for formal aid but does not receive it, or because the service received has fallen below expectations. These decisions may be expressed as follows: Z represent the set of observable characteristics that affect the receipt of formal care and the appearance of unmet needs, where  1 and  2 are the corresponding coefficients, and u 1i and u 2i are the residual terms, which we suppose are bivariate normally distributed with ). The conditional likelihood function of the bivariate probit model is given by (Greene, 2007) : (1) and (2) The probabilities corresponding to each subsample are expressed as follows: 
 is the bivariate standard normal probability function. These probabilities will determine the structure of the informal caregiving hours equations. In particular, we consider a flexible specification for the logarithm of the number of informal caregiving hours for each subsample, allowing for variation in the coefficients of the regressors and the selection correction terms: 
where  kl are the coefficients associated with the selection variables  kli ; k=1,..4, and l=1,2. which are defined as follows: 
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where (·) corresponds to the univariate standard normal density function and (·) is the cumulative standard normal distribution. It must be noted that the nature of the informal caregiving hours variable is not the same for both waves. In the first wave, it was coded as a continuous variable, so we have estimated (10)-(13) by OLS, but in the second one, it was coded as an interval variable, and therefore we have used interval regression (see section 3.1 for further details).
The sequential nature of our approach does not preclude any implication about the relationship between unmet needs, formal care and informal caregiving hours. More generally, the double sample selection model can also be estimated by maximum likelihood (ML). Full-information estimation of the double sample model via maximum likelihood is very appealing given the limited nature of the dependent variables, the need to numerically approximate multidimensional integrals to capture error correlations and the high-dimensional parameter space of the selection models (Nawata and Nagase, 1996) . The likelihood for this problem is given by:
However, maximum likelihood estimation is further complicated when there is a high degree of correlation between the selection and the outcome equation (Nawata, 1994) and when the selection hurdle leads to a high degree of censoring in the first equation (Manning et al., 1997) . In addition, convergence problems usually appear when it is necessary to estimate a large set of parameters (Nawata and Nagase, 1996) .
Moreover, estimation via Heckman has several advantages over ML: straightforward accommodation of limited observability data to the outcome and selection equations, computational simplicity for the generation of predictions, and the possibility of avoiding multidimensional integrals. Nawata and Nagase (1996) compared the finite sample properties of the estimators obtained via ML and via Heckman's process, and concluded that a key indicator of the likely performance of Heckman's estimator with respect to ML is the collinearity in the systemic portion of the selection equation and the regressors in the outcome equation. We estimated the model by ML and Heckman's method and observe a high degree of consistency between the two estimates (ML estimates are available upon request 12 ).
Therefore, in the following we will focus on the two-step double sample selection model.
Empirical specification and identification strategy
The variable "informal caregiving hours" (IC hours) records the number of daily caregiving hours devoted by the respondent caregiver. In case of more than one informal caregiver, we only know the number of caregiving hours of the main caregiver. In the 1994 survey, the number of caregiving hours is recorded in 4 intervals: less than 1, 1-2, 2-5 and more than 5 hours/day. In the 2004 survey, the number of informal caregiving hours was recorded in the following way: less than one hour, 1-3, 3-5, 5-8
hours/day and more than 8 hours/day. Those who answered more than 8 caregiving hours (607 observations) also report the exact number of hours (593 cases + 15 missing). For these cases we create a bracket variable, which consists of making assumptions about the intensity of caregiving (Byrne et al., 2006) . Using a conservative approach, we compute the average caregiving hours assuming that the amount of care was less than or equal to 8 hours (4.06 hours per day). Nevertheless, we tested the sensitivity of the bracketing approach 13 .
To ensure the identification of the model, not only by the non-linearity of the selection correction terms, standard selection models require the existence of at least one exclusion restriction.
However, for the case of double sample selection models, Tunalli (1986) states that it is necessary to impose additional restrictions to identify the selection terms. First, at least one variable of each selection equation must not be related to the unexplained hours component. Second, at least one variable included in the FC equation must not appear in the UNs equation, and vice versa. And third, these variables must not be included in the hours equations.
The three equations include age and gender of the care-receiver and also that of the caregiver likely to receive assistance from formal sources (Kemper, 1992; Ettner, 1996) and consequently, primary informal caregivers behave differently if the informal caregiving network increases. In these analyses, the participation of other caregivers has been considered as exogenous, and therefore, they exclude the possible interdependence between caregiving decisions. On the other hand, the receipt of private formal care may be a consequence but not a cause of the existence of unmet needs (due to public services) 15 .
Variables referring to income (category of benefit, amount of monthly benefit) and to education (both caregiver and care-receiver) have only been included in the FC equation because they reflect the socio-economic status of the individual. Several authors (Kemper, 1992; Breuil-Genier, 1999; Portrait et al., 2000) have observed that more educated people have a higher probability of receiving FC or both types of care together. Several explanations are possible: (1) more educated patients tend to have more 13 We have estimated the full model excluding the 121 observations with imputed hours, and the results did not change significantly [detailed results are available from the authors on request]. 14 Caregiver's age and sex may affect the demand for social services because older caregivers may also suffer disabilities that prevent them from providing an adequate level of care to the care-receiver. With regard to gender, there is evidence that women caregivers report more unmet needs than male ones (Lima and Allen, 2001) . 15 Given the information in the survey, we do not know the reason for hiring private formal care. educated children to whom the opportunity cost of providing informal care tends to be higher; (2) more educated care-receivers usually prefer to remain independent of their children for as long as possible and do not feel uncomfortable paying for formal services; (3) more educated care-receivers or their children may find it easier to use information regarding services for dependent people.
Both FC and UN equations share some variables which are not included in the hours equation:
coverage index of home care and day centres, and the co-payment for home care and day centres (all of them by autonomous communities) 16 . We consider that the coverage index not only affects the probability of receiving the service but also the probability of wishing to receive it
17
. Additionally, the existence of a certain co-payment percentage may prevent some individuals from applying for the service or may influence the perception of the relationship between quantity and quality of the service. In fact, the difference in the variables "co-payment percentage" and "cost per hour" across autonomous communities means that the contribution made by two users who live in different regions and receive the same amount of service could be quite divergent. In this respect, Forder and Fernández (2009) , all of them at the regional level. We consider that the introduction of these variables is justified by (1) the high variability of total home care hours and percentage of time devoted to personal care as opposed to housework across autonomous communities, and (2) the fact that certain mental degenerative pathologies require day centres to be adapted to specific patient needs.
Finally, the hours equation includes other caregiver characteristics: if he/she got on well with the care-receiver before the onset of the caregiving relationship, kinship between caregiver and care-receiver and kinship between primary and secondary caregivers. The importance of the kinship of the primary caregiver with respect to the care-receiver and other secondary caregivers has been widely acknowledged in the literature (Tennstedt et al., 1989; Penrod et al., 1995) .
Given that the information regarding the contribution of the user to the home care service, percentage of home care devoted to personal care and coverage index of psycho-geriatric places is not available for all autonomous communities, we have defined three binary indicators referring to the observability of these variables that take the value 1 if there is information for that particular variable in the autonomous community and 0 otherwise. 16 The coverage index is the ratio between the number of users and the population over 65 years of age (source: IMSERSO (2004) 
Empirical specification and results
The double selection process
The correlation coefficient () between formal care and unmet needs is significant for both compute the effect of living alone on the probability of FC=0&UN=1, the average effect is given by: 
Detailed results for the selection equations
Socio-demographic variables
Younger dependent individuals (under the age of 70) showed an increase in the probability of Regarding the level of education, which was used as an identification restriction, we observe that as the level of education of the dependent (caregiver) increased (from "without studies" to "college Individuals with no income or less than €300/month are less likely to suffer FC=0&UN=1 (-50.79% and -14.43%) than those with more than €300 or €600/month, although the effect of income differences decreases in the second wave. With respect to the allocation system applied in 1994 and 2004
(before the Dependency Law), the dependent's economic situation, the number of functional or cognitive disabilities and the availability of the family were taken into account for the allocation of home care and day centre care.
Dwelling arrangement
Living in a municipality with fewer than 2,000 inhabitants increased the probability of Dependent people living alone experienced an average decrease in the probability of FC=0&UN=1 of 44.46% and an average increase in the probability of FC=1&UN=1 of 14.30% (in 1994).
Between the two waves the effect on the first probability diminished, although the effect on the second one became stronger (-21.28% and 25.14% in 2004 respectively). In this case, rather than a problem of hours there may be an accounting problem regarding the aid received. When formal caregivers go to the dependent's home they pursue a set of objectives in a limited amount of time and this situation is totally different from the environment of the dependent individual who lives with co-resident caregivers who provide the required help throughout the day.
Degree of dependency and caregiving relationship
Being highly dependent reduced the probability of FC=0&UN=1 by 47.11% on average in 1994, although this reduction decreased to 23.08% in 2004. For both waves, moderately dependent people experienced a smaller decrease in the probability of FC=0&UN=1 than highly dependent ones, and in 2004 differences between degrees of dependency narrowed. On the other hand, being severely or highly dependent increased the probability of FC=1&UN=1 by 12.42% and 25.24% in 1994, and this effect rose to 22.08% and 35.55% respectively in 2004. These results indicate that severely or highly dependent people have a higher probability of receiving formal care and considering that the amount of care (or the quality) is unsatisfactory.
With respect to specific pathologies, individuals suffering dementia in 1994 experienced an average increase in the probability of FC=0&UN=1 (46.72%). In 2004, we observe that the effect of dementia remained almost constant, and also that osteoarticular problems presented an increase in the probability of FC=0&UN=1 (12.72%).
Caregivers with more than 10 (12) caregiving years showed a decrease in the probability of FC=0&UN=1 (-35.18% and -23.26% in 1994 and 2004, respectively) . Nevertheless, the probability of FC=1&UN=1 increased by an average of 14% when the number of caregiving years was greater than 6 (or 5 for 2004). In this respect, a longer caregiving period increases the probabilities of receiving help from the social services but also the probability that FC=1&UN=1. This result is supported by the fact that in 2004 the percentage of dependent people who complemented home care with private formal care ranged from 37.50% (for less than 2 caregiving years) to 71.43% (for more than 12 caregiving years).
The effect of regional social services policies
With respect to regional policy variables, a higher coverage index for home care or day centre care decreases the probability of FC=0&UN=1 and FC=1&UN=1. In 2004, the probability of FC=0&UN=1 decreased more with an increase in day centre coverage, whereas the probability of FC=1&UN=1 decreased more with an increase in home care coverage. Therefore, there is a higher probability that the receipt of day centre care completely satisfies the problem of unmet needs in comparison with home care. An additional hour of home care reduces the probability of FC=1&UN=1 by around 2% for both waves, and a 1% increase in the percentage of time devoted to personal care decreases the probability of FC=1&UN=1 by 10%. On the other hand, the cost per hour and the copayment increases the probability of FC=1&UN=1 significantly, and the effect of co-payment increased from 1.83% in 1994 to 7.71% in 2004. These results should be considered carefully by public authorities given the wide disparity between regions. For example, in 2004, 80% of home care time in Navarra was devoted to personal care, as opposed to only 20% in Extremadura; the average number of monthly hours was 25.14 in Navarra as opposed to 8 hours in Andalucía, and the cost per hour was highest in Navarra (€22.32) and lowest in Extremadura (€6.18). Tables 5 and 6 provide the estimated coefficients of the interval regressions for the number of caregiving hours. For the 1994 survey we perform an interval regression and standard errors are based on a resampling bootstrap method. 22 For 2004, the hours variable is interval coded up to 8 caregiving hours/day (less than one hour, 1-3, 3-5, 5-8) and continuous from 8 hours upwards. We estimate an interval regression using the logs of the intervals or the log of the exact number of caregiving hours. We have rejected equality of coefficients test both between waves and combination of FC and UN. 23 For the 1994 regressions, the terms  22 and  42 are significant, with positive and negative sign respectively. Their interpretation indicates that caregivers of dependent people with FC=0&UN=1 devote fewer caregiving hours than similar caregivers with FC=1&UN=1. Therefore, in the presence of unmet needs, the provision of formal care reinforces the receipt of informal care. Comparing this result with the prevailing theories which relate formal and informal care, we could infer that the substitution model, which supports a decrease in informal care as the provision of formal care increases, does not hold for the Spanish case, at least in 1994. In this case, there could be complementarity or task specificity between the 22 Thus, 1,000 samples of size N are drawn from the original sample with replacement. For each sample, all coefficients are re-estimated and used to derive standard errors. 23 We have tested, first, the equality of coefficients between the various caregiving hours equations for each wave. In all cases, the chi-square statistic rejects the null hypothesis, indicating that the impact of the explanatory variables for the hours equation corresponding to each combination of the variables UNs and FC is different from that of the others. Second, we have tested the equality of coefficients between 1994 and 2004 for the same combination of UNs and FC. Once again, we reject the null hypothesis. Thereby, the adverse effects of unmet needs on informal caregiving hours do not remain constant over time and it becomes necessary to compare the estimates from the two waves to determine the magnitude of this change. Finally, we have tested (and rejected) the equality of coefficients between regressions with and without controls for sample selection. the inefficiencies associated with the allocation process constitute a more serious problem.
Results for the hours equations
Detailed results
Socio-demographic characteristics
The regression results (see tables 5 and 6) for FC=1&UN=1 in 1994 show that male dependents receive fewer caregiving hours. In this situation we have observed that the percentage of sex coincidence between the caregiver and the care-receiver is lower than in the other situations (55.6% as opposed to 64.4%). Sometimes, the sex of the carer may be problematic for the receiver, because the dependent may feel uncomfortable discussing needs or receiving care from a different-sex caregiver (Cordingley and Webb, 1997) .
The number of caregiving hours decreases if the dependent individual lives alone and suffers UNs, with a greater effect if some FC is received (-0.97 and -1.65 hours/week respectively in 1994, and - 
Degree of dependency
The number of informal caregiving hours increases with the degree of dependency and the coefficients are always higher in the regression for FC and UNs than in the situation with UNs but no FC. show an increasing profile over time. As regards specific pathologies, mental illnesses show an increase in hours for the situation FC=1&UN=1 (from 2.61 to 3.31) and the coefficient for FC=0&UN=1 was significant in 2004 (1.37 hours more), although it was not in 1994.
Turning our attention to the number of caregiving years, for both waves we observe a significant increase in caregiving hours (around 1.4 hours/week) when FC=0&UN=1 and the number of caregiving years is greater than 10 (or 12 for 2004). The "career in caregiving" theory (Aneshensel et al., 1995) provides a good explanation for this result, although not all caregivers follow the same "career sequence".
The literature usually distinguishes three major stages: the acquisition role (diagnosis and transition into the role of caregiving), the enactment role (combination of in-home care and institutional care) and the disengagement role (cessation of caregiving, bereavement and social readjustment). For example, the percentage of caregivers that have been obliged to reduce leisure time or social activities is almost the same (35.19-34.36%) for the groups with less than 2 or more than 12 caregiving years (in 2004).
However, the percentage of caregivers who consider caregiving as a moral obligation increases from 41.70% (less than 2 years) to 54.56% (more than 12 years). Therefore, caregivers with a long caregiving experience may be readier than others to satisfy the dependent's demands.
Caregiving relationship
Although the type of care provided by a specific caregiver appears to be related to genderspecific roles
24
, in this study we observe that caregiver's gender is not significant and male and female caregivers provide similar amounts of care, which is consistent with other previous results (Stoller and Earl, 1983; McKinlay and Tennstedt, 1986) . Having a good caregiver-dependent relationship (previous to 
The decomposition of the informal caregiving hours differential
The differential in the number of informal caregiving hours taking into account double sample selection can be decomposed in different parts: (i) differences in caregiver and carerecipient characteristics; (ii) differences in the estimated parameters of the caregiving hours function; (iii) differences due to the selectivity bias. Following Oaxaca (1973) , we propose to analyze the difference in log IH. Given that we have estimated for equations for the number of IH we can establish four comparisons of the log IH. For example, the difference in log IH between (FC=0, UN=1) and (FC=1, UN=1) is given by: The first term is the difference in the endowments of hours-determinant characteristics between people with or without formal care. That is, the difference in hours that a dependent with (FC=0,UN=1) would experience if he had the same characteristics, on average, as a dependent with (FC=1,UN=1). The second term represents the difference in coefficients between people with and without formal care. That is, the difference in hours that dependent with (FC=0, UN=1) would experience if, given their mean characteristics, they would receive care as those with (FC=1, UN=1). The third and the fourth term represent the hours differential due to sample selectivity in formal care and in unmet needs, respectively.
To avoid the index problem, that is the instability of the decomposition depending of the choice of the reference group (with/without formal care) we follow the approach proposed by Reimers (1983) and use a weighted average of each type: 
The decomposition of the difference in informal caregiving hours, shown in Table 7 , confirms some of the previous results. First, having unmet needs increases the average number of log IH (0.051 if FC=0 and 0.089 if FC=1). Second, under the existence of unmet needs, the increase in IH is higher when some FC is received. (0.108). Third, the effect of unmet needs self selection is stronger as compared to that of formal care self selection. For example, unmet needs self-selection (difference in  2´s ) are responsible of 50.53% of the difference in log IH when FC=0, and 48.39% of the difference in log IH when FC=1. Thus, using the number of formal care recipients as an indicator of the goodness of the longterm care system may be confounding, if we do not complete this information with other quality indicators, such as the degree of satisfaction of the carerecipients.
Conclusions
In this paper we have estimated the extra amount of informal caregiving hours needed when the dependent individual suffers an unmet needs problem, due to the absence, insufficiency or inadequacy of formal care. As already discussed, two potential sources of selection have to be considered when estimating models related to the provision of social services and the availability of informal caregivers.
The first one is due to the self-selective nature of formal care: with regard to both observable and unobservable characteristics, formal care-receivers are not a random sample of the dependent population.
The second selection issue concerns the expected well-being of the individual after his or her application for home care or day centre care or its allocation: those who are not satisfied with the quality or quantity of the care received are not randomly selected from the whole population of potential care-receivers. The estimation results show a negative correlation between both the probability of receiving formal care and the probability of having unmet needs, and a significant selection bias of formal care and unmet needs on the number of caregiving hours. Given that the unmet needs selection effect is greater than the formal care one, we may infer that the increase in the number of formal care recipients constitutes just a part of the development of a long-term care system. Thus, higher expenditure in long-term care with respect to GDP has to be accompanied by quality assessment, monitoring system and improvement in outcomes.
For both waves the number of caregiving hours increases with the presence of unmet needs, and is even greater when some formal care is received, refuting the substitution model, according to which the provision of formal care produces a decrease in the number of informal caregiving hours. For the Spanish case, it seems that formal and informal caregiving are not competing forces. Instead, informal care develops a compensatory and complementary role with respect to formal care. This result agrees with the evidence found by other authors (Van Houtven and Norton, 2004; Bolin et al., 2007; Viitanen, 2007; Bonsang, 2009) who analyzed the relationship between formal and informal care from the perspective of the caregiver and confirmed a substitution effect between home care and informal care (in the case of Bonsang, the substitution effect only prevails for paid domestic help).
In the past, policy makers should have congratulated themselves because an increase in formal care did not implied a parallel decrease in the provision of informal care At present, proceeding with caution and assuming that caregivers in 2013 will behave as those of 2004, it is clear that we face a difficult problem. We have observed that in the presence of unmet needs the informal caregiver devotes extra-care if the dependent individual is already receiving some formal care. This result implies that between 1994 and 2004, Spanish families have lead public social services come into their households and take a collaborative role in the provision of long-term care. Will informal caregivers willing go backwards to a situation where he/she was the one and only looking after the dependent individual? We would need more data to asses the trade-off between caregiver and carereceiver's welfare. Independent of what macroeconomic figures will show, we should question any reform that casts doubts on the future of many families. age, caregiver's marital status, permanent caregiver, willing caregiver, private formal care, size of municipality and kinship of other caregivers with respect to the primary caregiver are not shown due to space constraints, but are available upon request. Omitted variables: age 60-69 (dependent), no degree of dependency, younger than 40 (caregiver), single (caregiver), less than 2 caregiving years, municipality with less than 2,000 inhabitants. Estimates using sample weights and clusters by region. ( * p<0.10; ** p<0.05; *** p<0.01) 
